The C-terminal region of fibroblast growth factor-1 is crucial for its biological activity and high level protein expression in mammalian cells.
We have studied the role of the carboxyl(C)-terminus of fibroblast growth factor(FGF)-1 using prokaryotic and eukaryotic expression systems. The full-length FGF-1 protein and its mutants lacking 6- and 9-amino acids at the C-terminus IFGF-1 (Cdel6) and FGF-1 (Cdel9), respectively] could be expressed in E. coli cells at the similar levels. The deletion mutants bound very weakly to FGF receptor and to heparin, and did not stimulate DNA synthesis in BALB/c3T3 cells. In contrast to E. coli cells, in NIH3T3 transfectants and L6 transfectants, the protein expression level of FGF-1 (Cdel6) was significantly lower than that of FGF-1, and longer C-terminal deletions further decreased the protein expression levels. However, the level of transcripts in the transfectants and the level of translates in in vitro system were equivalent for all the FGF-1 constructs. Treatment with proteasome inhibitors of the NIH3T3 transfectants expressing FGF-1(Cdel6) increased the protein level six-fold. The results indicate that the C-terminus of FGF-I is crucial for its biological activity and high-level expression in mammalian cells and suggest that deletion of the C-terminus of FGF-1 induces its post-translational degradation by proteasome system.